Temperature dependent TE properties for the test materials
Supplementary Figure S1 . Measured (a) Seebeck coefficient and (b) electrical resistivity of the test materials in the temperature range of 300 -380 K.
Temperature dependent TE properties for the materials used for TEMs
Supplementary Figure S2 . Measured (a) Seebeck coefficient and (b) electrical resistivity of the materials used for TEDs in the temperature range of 300 -380 K.
Derivation of T across the material sample during the Harman measurement
Assuming the sample has one-dimensional temperature variation without convective heat transfer, the steady state energy balance becomes To select an appropriate size of mesh, we calculated VDC and Z by varying the mesh size. To ensure the FEM produces a physically realistic and stable solution, first, dense mesh grid was employed where more than 10 mesh points exists even within the thinnest feature (electrode layer). To reduce the computation cost, we increased the mesh size to the regular mesh grid level, and compared with the result from FEM with the dense mesh grid (Table S1 ). and the thermal conductivity of epoxy composite is a nominal value from the manufacturer. As addressed in the main article, Seebeck coefficient and electrical conductivity of the substrate materials were set to zero for an electrical insulation. The physical properties for TE legs are shown in Table 1 .
